The role of cytochemistry in human genetic research.
The role of cytochemistry in human genetics is reviewed. In basic research, autoradiography and cytochemical staining procedures for DNA, RNA, proteins and other cell constituents have contributed to the understanding of the way DNA is localized, duplicated and translated. The development of new "banding techniques" for the identification of human chromosomes and parts of these together with somatic cell hybridization procedures have significantly contributed to the mapping of the human genome. Cytochemical methods have also been of great help in the elucidation of the responsible molecular defects in Mendelian disorders based on a single gene mutation. The combination of immunological methods and electron-microscopical cytochemistry now enables different posttranslational processing defects to be related to various subcellular compartments. Cytochemistry is also likely to be of importance for the direct demonstration of gene mutations using recombinant DNA technology. Examples are given of contributions of cytochemical methods to the early diagnosis and prevention of congenital disorders. The main examples are the early diagnosis of patients with a chromosomal aberration and of carriers with a balanced translocation. Early genetic counseling of couples at risk forms the basis for prevention of subsequent affected children. Cytochemistry also contributes to the early detection of heterozygotes of X-linked mutations. Finally, autoradiography and ultramicrochemical procedures have been of great help in improving the prenatal diagnosis of genetic metabolic diseases.